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<SPECIFICATION> 

[Title of the invention] IC Substrate for Active Matrix Display Body 
[What is claimed] 

(1) In an IC substrate for an active matrix display device constituted by an matrix of a 
data line and a gate line, an IC substrate for an active matrix display device wherein 
a peripheral driving circuit including a row of shift registers respectively for driving 
the data line and the gate line is integrated in said IC substrate, and said row of the 
shift registers is constituted by a dynamic shift register which a clock input is a direct 
switching power source. 

(2) An IC substrate for an active matrix display body of claim 1 wherein data 
transmission from the front row to the rear one in a row of shift registers for driving a 
gate line is performed through a transfer gate, furthermore a shift- register in which a 
bootstrap capacity is connected between an input through said transfer gate and a 
clock signal is used. 

(3) An IC substrate for an active matrix display body of claim 2 wherein a transistor 
refreshing each row of shift registers for driving a gate line to £ 0' electric potential by a 
clock signal is provided. 

(4) An IC substrate for an active matrix display body of claim 1 wherein a date line is 
driven through a sample-hold transistor, and an output of each row of shift registers 
is applied to a gate of said sample-hold transistor as a signal with an amplitude much 
larger than that of a clock signal by a bootstrap operation. 

(5) An IC substrate for an active matrix display body of claim 4 wherein a row of shift- 
registers included in a driving circuit on the side of a date line is operated by a clock 
pulse not less than four phases. 

(6) An IC substrate for an active matrix display body of claim 1 wherein a plurality of 
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peripheral driving circuits including a row of shift registers are arranged 
symmetrically interposing a display portion, and one of them is selected by whether 
each input is connected or not. 



a plurality of rows of shift registers constituting a peripheral driving circuit has a 
. plurality of input terminals. 

(8) An IC substrate for an active matrix display body of claim 6 wherein a row of shift 
registers constituting a driving circuit of a data line has a reset transistor forcing a 
sample hole transistor to be the high impedance condition when it is not selected. 

(9) An IC substrate for an active matrix display body of claim 6 wherein an output of 
each common row of a plurality of shift registers for driving a gate line is connected 
directly through the gate line. 

[Detailed description of the invention] 

The present invention relates to an IC substrate for an active matrix display body 
wherein a peripheral driving circuit is integrated. 

The conventional IC substrate for an active matrix is constituted by the only 
display portion, and a driving portion of the matrix is constituted by an external 
CMOS-IC tip connected to the IC substrate by bonding etc. Figure 1 shows a display 
portion of an active matrix and (n x m) cell 2 of is arranged in a displa}' portion 1. A 
gate line Gi and a date line Dj are wired in each cell, data is written to each cell from the 
date line Dj by selecting a cell that an intersection point of these two signal lines. Each 
cell is constituted by a transistor Tij and a capacity Cij for storing data, and drives a 
display body such as liquid crystal etc. from a driving point Vij. For example, when 
displaying on the television screen is performed, data is written to each cell in order by 
which an image signal for the television selects a gate line corresponding to a scanning 
line position at that moment from a data line in response to each timing. Accordingly a 
peripheral circuit for supplying a signal to select the gate line corresponding to the 
scanning position to each gate line Gi to G n , and for sending the data in the scanning 
position to the data line for writing by scanning in the horizontal direction is needed. 

However, wiring of the peripheral circuit and the active matrix substrate needs 
twice of (n + m), actually wires in quite large numbers of 400 to 800 are used and very 
expensive. Besides, CMOS-LSI is normally used for the peripheral diaving circuit to 
reduce the consumption of electricity, consequently the number of chips necessary for it is 



(7) An IC substrate for am active matrix display body of claim 6 wherein a clock input of 
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ten to twenty, assembly is a difficult job, and chips are too expensive. Therefore, it is the 
best means to integrate this peripheral circuit into the IC substrate, but which has the 
following problems. 

(1) The CMOS technology is used in case of an external attachment, however, because a 
matrix IC substrate is generally made of N-MOS or P-MOS, a driving circuit 
constituted normally cannot be used for too large consumption of electricity. Also, 
when the IC substrate is made of CMOS, the manufacturing process is too 
complicated. 

(2) In case of an external attachment of a driving circuit, a yield is not affected for being 
separated. However, when it is integrated, the whole of the IC substrate becomes 
inferior by one inferior portion of the driving circuit, unless the yield is almost 100%. 

Therefore, the present invention has a purpose to offer a method for constituting a 
peripheral driving circuit in a substrate for an active matrix display body with very low 
consumption of electricity by N-MOS or P-MOS and with high yield. 

A peripheral driving circuit used in the present invention is constituted by a 
dynamic shift register as a main portion, wherein a clock input of a still electric current 0 
by using a bootstrap circuit is a direct switching power source. 

Figure 2 shows an example of a driving circuit on the side of a gate line used in the 
present invention. A shift register cell 5 is constituted by four transistors 7 to 10 and 
one bootstrap capacity 6. A clock has two phases of <f>i and (t>2 , and "1" electric 
potential is transmitted in order by a start pulse SP input synchronously with the clock. 
Output Di to Dm of each shift register Eire input to a gate line, consequently as shown in 
Figure 3, each gate line is selected in order. What this shift register is requested are the 
followings. In case of scanning in the television, the frame frequency is 1/60 Hz and the 
scanning speed is slow so that a normal dynamic operation is not useful, and it is 
necessary to apply a voltage much larger than a voltage that a threshold voltage taking a 
back gate effect into consideration is added to the maximum voltage of the data line for 
making a transistor m a cell of a display portion ON perfectly as well as for parasitic 
capacities with several tens of PF in the gate line. Accordingly data is input into the 
shift register with an input transfer gate transistor 7, which is stored in Ti to T n once 
and "1" is written m Di to Dm by the bootstrap capacity. If this transfer gate is not used, 

the data is short-circuited such as Di and T 2 , D 2 and TV, , and it is necessary to 

increase the bootstrap capacity much larger than the gate line capacity CGi, 
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consequently the yield is reduced by making patterns large. Besides, in order to 
discharge to "0" after writing "1" in Di to D m , it is enough to connect Ta to a transistor 10. 
however, if this shift register is operated with low frequency, the operation becomes 
inferior for slight leak. Therefore, an electric potential fix transistor 9 is added to 
increase a yield and make the operation stable, and the shift register is made to refresh 
to "0" per half circle of clock. 

Figure 4 is an example of a driving circuit on the side of a data line of the present 
invention. A shift register cell 14 is constituted by a bootstrap capacity 16, transistors 
17 and 18 necessary for an operation, and a reset transistor 19 for selecting a shift 
register mentioned later, and a start pulse SP is applied to the first row through an input 
gate 15. Besides, each shift register output Si to S m is input to sample-hold transistors 
Hi to H m , and a video input VS. (an image signal or a data writing signal) is sample-held 
in parasitic capacities CDi to CD m on a data line synchronously with a scanning signal. 
Because the driving circuit on the side of the data line is high-speed for processing 
everything in one scanning line, it is not necessary to take the leak current into 
consideration, on the contrary, it is necessary to take assurance of a high-speed operation 
and reduction of consumption of electricity increased for high-speed into consideration. 
Accordingly a clock of the shift register not less than four -phase is better than that of 
two-phase for use. The consumption of electricity on the clock lines <t> i to <f> i is 
reduced by half if the clock becomes from two-phase to four-phase to secure the same 
number of bits at the same transmitting rate. Also, if it becomes eight-phase, the 
consumption of electricity is furthermore reduced to half. Because the only one bit of m 
bits becomes "1" in this shift register, the consumption of electricity except by the clock is 
low. Therefore, by using the present method, it is possible to make the electricity 
consumed in the peripheral driving circuit low as equal as CMOS in spite of a mono 
channel constitution. The shift register output Si to S m is input to the sample-hold 
transistors Hi to H m only, of which parasitic capacity is not so large. Therefore, a 
bootstrap capacity 16 constituted in a small area can be comiected to Si to S m directly. 
The sample-hold transistors 20 to 23 are requested to switch with quite high-speed, of 
which gate input is applied with an amplitude almost two times of the clock signal 
shown in Figure 5 by the bootstrap operation, and have a merit of extreme high-speed 
switching. 

Figure 6 shows the case that these are arranged in an active matrix substrate 
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actually. Shift registers on the side of the data line 35 and 36, dummy cells 37 and 38 
forming a return signal of the last row and sample-hold transistors Hi to H m are 
arranged symmetrically in the upper and lower sides. Originally a peripheral circuit is 
not symmetrical in both sides but in one side only however, a plurality of shift register 
rows is prepared taking a yield into consideration. Naturally, four rows or eight rows 
can be used, but an example of two rows is shown in this case. Furthermore, each input 
portion is connected to pull down or pull up resistance which is not shown in Figure in 
order to prevent floating, and the uniform electric potential is kept if the input is made to 
open. 

In order to improve the yield further, the peripheral dxiving circuit used hi the 
present invention is devised to ensure the effective yield by cutting down an inferior bit 
or one shift register in case that an inferior is caused in the shift register. 

First, either upper or lower shift register (35 or 36) in a driving circuit on the side of 
a data line necessarily operates in case that the yield is not less than 50 %, accordingly a 
clock signal is connected only to pads of clock input 4> i to <f>.i which is input to the 
operating shift register Also the clock signal can be input from left or right side, 
however, it is input from both sides in case of disconnection on the way. Besides, a start 
pulse input is connected, but a reset input can be open. The shift register which does 
not operate, in case of making the clock input and the start pulse input open, is the same 
electric potential as a substrate by the pull down resistance so that it docs not operate 
and consume the electric current at all. The shift register that this clock is a direct 
switching power source does not use a constant power source, consequently it has the 
useful characteristics making the consumption of electricity 0 by not wiring the clock 
merely Also synchronously, operating Di to D m is not affected by making the reset 
input "1", each shift register output Si to S ra "0' J , and the sample-hold transistor Hi to H™ 
OFF. In this method, a transistor 42 switched by sample-hold enable signals S, H and 
EN which make an impedance high unconditionally from a video signal v.s (a data 
writing signal) can be used between the sample-hold transistor Hj and the data line Dj 
as shown in Figure 7 without providing a reset function in the shift register. 

In a layout of Figure 6, in case that the sample-hold transistor is inferior, the data 
line of the inferior transistor and an Al line of the transistor is cut off by a laser, and the 
operation of the shift register on the side of the transistor which is cut off remains 
stopped. Also, in case that any data line of m lines is disconnected on the way, the shift 
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registers on both sides are made to operate in parallel. However, because the 
consumption of electricity is increased more for that, only the portion disconnected is 
made to operate and unnecessary bit can be cut off by the laser on the way of the clock 
lines 4> i to c/> 4 . 

Because output of each bit is connected directly each other a shift register on the 
side of timing can be repaired completely even if inferior bits exist in the shift registers 
on both sides except the case that inferior bit is in the same position, or within mutual 
two rows of the front or rear. In Figure 6, if at least one shift register of right or left side 
operates completely the clocks <f>iG and (/>2G are connected to the start pulse SPG in 
the shift register which is made to operate, and the clock and the start pulse input of the 
shift register which is not made to operate is open, consequently the shift register has the 
same electric potential as a substrate automatically by the pull down resistance, and the 
output of the shift register which does not operate is kept in high impedance condition. 
As a result, the shift register can be selected by the only connection of input. If there 
are some inferiors in both shift registers, for example some inferior bits 52, 53, and 54 
exist as shown in Figure 8, first the clock is input form the shift register 50 on the left 
side and can be transmitted to the right side from two bits before the inferior bit (because 
a signal for return is necessary), and also it can be transmitted to the left side from two 
bits before the inferior bit 53, furthermore freely in the same way, it can be transmitted 
to the right side from the inferior bit 54. It is enough to cut off the wire at the 
transmitting position with a laser. When the output of the inferior bit leaks (in case of 
inferiority by leak), and if it is a leak by the shift register itself, the shift register can be 
cut off from the gate line. Also in case that the gate line is disconnected on the way the 
shift, registers on both sides of the gate line are made to operate in parallel synchronously. 
Besides, in case that the clock line is inferior, the inferior portion is cut off and driving 
can be started from the clock lines on both sides. Thus, the shift registers on the side of 
timing can be repaired at the rate of not less than 90 % even if inferiors are in both shift 
registers except the particular inferior condition. 

The shift register used in the present invention is characterized as the extreme low 
consumption of electricity and the high yield. The shift register is switched directly 
using a power source as a clock input, which is different from applying constantly a 
stationary bias such as CMOS, and a static current by a very small amount of leak is 
little. Besides, the operation electricity is small because the number of devices per one 
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bit is few of five transistors (CMOS is ten) by a dynamic method with bootstraps, and the 
total consumption of electricity in all is rather much less than CMOS type. For example, 
when a clock amplitude is 10 Y the electricity on the side of a data is 1 u Hz four-phase 
clock, 200 bits and about 0.3 mA, and that on the side of a timing is 16 KHz and 0.02 mA. 
Also, the shift register of this method guarantees the high-speed operation by the 
bootstrap operation. Besides, because of a simple circuit, the early yield of the shift 
register is high, when the non~ defective rate of pixel cells 200 x 200 — 40,000 is 50 %, it is 
70 % per one row of shift registers, 90 % in case of selecting either one of the both sides, 
and 99 % by repair mentioned above, accordingly the yield can be prevented from 
reducing completely by integration. As a result, it is effective that the peripheral 
driving circuit can be integrated in the IC substrate for active matrix completely, the 
number of the average bonding is twenty-five on average, and consequently a substantial 
improvement in productivity and reduction of costs can be performed. 

[A brief explanation of Figures] 

Figure 1 is a schematic view of the conventional IC substrate for an active matrix 
display. 

Figures 2 and 4 show an example of a peripheral driving circuit used in the present 
invention, and Figures 3 and 5 show its operation. 

Figure 6 shows a schematic view of an I C substrate for an active matrix wherein a 
peripheral driving circuit by the present invention is integrated. 

Figure 7 is the other schematic view of a sample "hold circuit. 

Figure 8 shows a repair method of a shift register on the side of timing. 
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